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(54) ULTRASONIC ENGRAVING PEN 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an ultrasonic 
engraving pen which dispenses with a great pressuring force 
in engraving, and hardly deteriorates the engraving 
performance even in a long-time use, regardless of the 
electric conductivity of an object to be engraved. 
SOLUTION: This ultrasonic engraving pen, in which a 
piezoelectric vibration complex, which is composed of a 
single piezoelectric vibrator 104 or a combination of the 
vibrator 104 and a displacement enlarging cone 101, is 
driven almost at a resonance frequency, so that the 
engraving can be applied onto the surface of a hard object, 
is characterized in that the area of a vibrating tip part is set 
at 1 mm2 or less, and the ultrasonic engraving pen is 
provided with a vibrating tip part where diamond powder is 
electrodeposited or a vibrating tip part where carbon steel 
is quenched. 
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1/1 DWPX - (C) The Thomson Corp.- image 
AN - 2004-320721 [30] 

Tl - Auto tensioner in motor vehicle, has frictional element comprising 

synthetic resin composition containing polyphenylene sulfide as main 
component 

DC - A14 A17 A26 A88Q64 

PA - (MIUA ) MITSUBOSHI BELTING LTD 

PN - JP2004060796 A 20040226 DW2004-30 F16H-007/1 2 17p * 

AP: 2002JP-0221036 20020730 
PR -2002JP-0221 036 20020730 
IC - F1 6H-007/1 2 C09K-003/1 4 
AB - JP2004060796 A 

NOVELTY - A frictional element (1) comprising synthetic resin 

composition containing polyphenylene sulfide as a main component, is 

provided in the auto tensioner (6). 

- USE - For maintaining tension of belt used to drive auxiliary 
equipment in motor vehicle. 

- ADVANTAGE - Enables efficient and stable adjustment of belt tension 
for a long period of time. Deformation resistance and abrasion 
resistance are improved. 

- DESCRIPTION OF DRAWING(S) - The figure shows a sectional view of the 
auto tensioner. 

- friction element 1 

- auto tensioner 6 

- fixing element 7 

- pulley 8 

- axial unit 9 

- movable element 10 

- coil spring 1 1 (Dwg.4/4) 



1/1 DWPX - (C) The Thomson Corp.- image 
AN -2003-011067 [01] 

Tl - Ultrasonic temperature sensor and apparatus for measurement of ultra 

high temperature using high resolution signal processing technique 
DC -S03V06 

PA - (KOAT-) KOREA ATOMIC ENERGY RES INST 

- (KOEL-) KOREA ELECTRIC POWER CORP 

IN - HA GS; KANG GH; KANG HY; KIM HD; KIM JT; KIM SB; KOO GM; SIM CM; HAH 

GS; SHIM CM 
NP -2 
NC -1 

PN - KR2002047724 A 20020622 DW2003-01 G01 K-01 1/22 1 p * 
AP: 2000KR-0076303 20001214 

- KR-467985 B 200501 24 DW2005-35 G01 K-01 1/22 
FD: Previous Publ. KR2002047724 

AP: 2000KR-0076303 20001214 

PR - 2000KR-0076303 20001 21 4 

IC -G01 K-01 1/22 

AB - KR2002047724 A 

NOVELTY - An ultrasonic temperature sensor comprises a sensing element 
(20), an electron signal processing terminal (40) and a temperature 
measuring terminal. The sensing element is coupled to a 
magnetostrictive element (42) of the electron signal processing 
terminal through an electron welding. The electron signal processing 
terminal is electrically coupled to an ultrasonic detector of the 
temperature measuring terminal, by converting the echo wave echoed 
from the sensing element into an electrical signal by using start/stop 
signals of each element. 

- DETAILED DESCRIPTION - The sensing element includes a rod (21) made of 
a tungsten alloy material, and a sheath (22) housing the rod. The 

electron signal processing terminal has a probe (41) wound with a 
coil, and the magnetostrictive element, wherein the probe and the 
magnetostrictive element are arranged to be symmetrical with each 
other and covered by a case (43). 

- ADVANTAGE - An ultrasonic temperature sensor and apparatus is provided 
to achieve improved quality and optimized real time monitoring, while 
allowing the ultra high temperature of inner surface of an object to 

be measured in an accurate manner.(Dwg.1/10) 
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CLAIMS 

[Claim(s)] 
[Claim 1 ] 

The ultrasonic stamp pen with which area of an oscillating point is characterized by 
1mm being two or less in the ultrasonic stamp pen which drives the piezo-electric 
oscillating complex which combined the piezoelectric transducer simple substance or 
the piezoelectric transducer, and the amount expansion cone of displacement near 
the resonance frequency, and is stamped on a strong object front face. 
[Claim 2] 

The ultrasonic stamp pen characterized by having the oscillating point which 
quenched at carbon steel in an ultrasonic stamp pen according to claim 1. 
[Claim 3] 

The ultrasonic stamp pen characterized by having the oscillating point which 
electrodeposited diamond powder in an ultrasonic stamp pen according to claim 1 or 
2. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the ultrasonic stamp pen which stamps on strong object front 
faces, such as a metal, about the stamp pen which forms an alphabetic character and 
marking especially using supersonic vibration. 
[0002] 

[Description of the Prior Art] 

The electric motor pen on which grinding of the stamped object front face is carried 
out, and it is stamped by the tip rotating part which was made to carry out high- 
speed rotation and connected the motor with the revolving shaft as equipment which 
stamps an alphabetic character and marking on this kind of strong object front face 
conventionally, the electric pen which uses the discharge phenomenon of the high 
voltage, is made to carry out melting of the surface of metal, and is stamped are 
common. 
[0003] 

In these equipments, in order to perform a deep stamp for a short time, the welding 
pressure which carries out the pressure welding of the point to a stamped object front 
face powerfully is required for an electric motor pen. Moreover, discharge becomes 
unstable and, as for an electric pen, the trouble that a clear stamp is not obtained, 
and a stamped object are limited to the metaled conductive matter by change of the 
distance of a nib edge and a stamped object. 
[0004] 

About the stamp to the strong object front face using the supersonic vibration in a 
piezoelectric transducer simple substance, the amount of wear for an oscillating point 
is large, and it is difficult to hold long duration and the same stamp capacity. 
[0005] 

Moreover, when stamping using the supersonic vibration of a piezoelectric transducer, 
about 25 microns of amplitudes of an oscillating point are the need from 5 microns. 
When it is difficult to obtain said amount of amplitudes with a piezoelectric transducer 
simple substance, the method of expanding the amplitude of an oscillating point is 
used as piezo-electric oscillating complex which combined the amount expansion 
fixture of displacement usually called a cone, and the piezoelectric transducer. Under 
the present circumstances, as an ingredient of said cone, the ingredient of stainless 
steel with a big elastic modulus or a titanium alloy, and an iron system etc. is usually 
used. 
[0006] 

However, if the above-mentioned charge of cone material is not an ingredient which 
has sufficiently bigger hardness than the hardness of a stamped object, wear of the 
cone itself becomes large and cannot bear it at use of long duration. 
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[0007] 

[Problem(s) to be Solved by the Invention] 

Then, this invention was not made in order to solve the above-mentioned trouble, it 
does not need big welding pressure at the time of a stamp, but even if there is 
nothing and it faces use of long duration with regards to the electrical conductivity of 
a stamped object, it aims at offering an ultrasonic stamp pen with little degradation of 
the stamp engine performance. 
[0008] 

[Means for Solving the Problem] 

According to this invention, in the ultrasonic stamp pen which drives the piezo- 
electric oscillating complex which combined the piezoelectric transducer simple 
substance or the piezoelectric transducer, and the amount expansion cone of 
displacement near the resonance frequency, and is stamped on a strong object front 
face, the ultrasonic stamp pen with which area of an oscillating point is characterized 
by 1mm being two or less is obtained. 
[0009] 

Moreover, according to this invention, the ultrasonic stamp pen which has the 
oscillating point which quenched at carbon steel, and the oscillating point which gave 
electrodeposition of diamond powder is obtained. 
[0010] 

Since the size of a stamp or the line of marking becomes thicker than 1 .2mm and it 
becomes impossible to display a minute alphabetic character and minute marking 
when the area of an oscillating point becomes larger than 2 1 mm, the area of an 
oscillating point has 1mm two or less need. 
[001 1] 

[Embodiment of the Invention] 

Hereafter, the gestalt of operation of this invention is explained based on a drawing. 
[0012] 

Dr awing 1 shows the side elevation of the ultrasonic stamp pen of the gestalt of 1 
operation of this invention. Each part is constituted as follows among drawing 1 . 101 
is the cone section for amplitude expansion. 103 is the oscillating section and uses 
the bolting run undergarment mold vibrator which concluded two piezoelectric 
transducers 104 with the metal blocks 106 and 107. 102 is an electric terminal which 
gives an electrical input to a piezoelectric transducer 104. 105 is a flange-like 
projection and has the role which fixes an ultrasonic stamp pen in the part of the knot 
of die-length vibration of the ultrasonic stamp pen of this invention. 
[0013] 

It is also possible to constitute the oscillating section from ferrite system vibrator, a 
piezoelectric-device simple substance, etc. with the gestalt of this operation, 
although said oscillating section 103 used bolting run undergarment mold vibrator. 
Moreover, the metal blocks 106 and 107 of said bolting run undergarment mold 
trembler used possible duralumin material, although the mechanical quality factor was 
high, and there was little generation of heat and it took out the amplitude easily. 
[0014] 

As for the oscillating section in the gestalt of this above-mentioned operation, a 
diameter is [ 15mm and die length of resonance frequency ] 63kHz in 38mm. 
Similarly, in order for the cone section to make the amplitude expand, it is a step 
configuration, and a large cross-section section diameter is a 6mm geometry in 
15mm, and, as for the small cross-section diameter, the cross section has the 
amplitude expansion function of being about 6 times many as this. As the quality of 
the material of this cone, the SNC material of nickel chromium system steel materials 
was used. 
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[0015] 

Drawing 2 shows the enlarged drawing of the cone point of drawing 1 . 
Electrodepositing diamond powder in this point, the thickness of a diamond powder 
layer is about 100 microns. Moreover, the diameter d of an oscillating point is 
0.30mm. A hardness difference with diamond powder to a cone point serves as the 
structure where a stamped object cannot be easily worn out in the case of an 
aluminum-oxide plate or a stainless plate. 
[0016] 

Drawing 3 is a circuit block diagram which drives the ultrasonic stamp pen in the 
gestalt of this operation. In this circuit, change of the resonance frequency of the 
vibration system by the load and change of an impedance are measured with a 
current measurement block, it feeds back to the frequency list of an oscillator circuit 
at an amplifier gain, and the fixed current is made to be supplied to a load effect, it is 
like [ when the stamped object used as a load contacts an oscillating point by this / it 
is possible for driving force to occur at the tip of oscillating by keeping the amplitude 
constant, and to carry out the grinding process of the front face of a stamped object 
with this driving force, and ] a rotary motor — powerful welding pressure does not 
extraordinarily have the need. 
[0017] 

The model Fig. of the drive condition of the ultrasonic stamp pen of this invention was 
shown in drawing 4 . With the ultrasonic stamp pen of this invention, although 
powerful welding pressure does not extraordinarily have the need, as reaction, the 
oscillating point of an ultrasonic stamp pen is also ground small [ every ], and, as for 
a thing like a rotary motor for which the grinding process of the front face of a 
stamped object can be carried out, the diameter of the field of an oscillating point 
changes little by little with the time amount over which the load is covered. 
[0018] 

The aluminum-oxide plate was used for drawing 5 as a stamped object in the state of 
draw ing 4 , and the time amount and the measurement result of change of the 
magnitude of the diameter d of an oscillating apical surface over which the load is 
covered were shown in it by the case where the amplitude of an oscillating point is 
made into 13 microns. A continuous line A shows the gestalt of this operation. As an 
example of a comparison, the measurement result of the ultrasonic stamp pen which 
used stainless steel for the cone quality of the material was also shown in 
coincidence as a continuous line B. 
[0019] 

According to drawing 5 , when an oscillating point is used as a diamond powder 
electrodeposition article, as compared with the conventional stainless steel, 0.315mm 
and the example of a comparison of half a sum are [ change of the diameter d of an 
oscillating point / one or more ] small at 0.385mm, and it turns out with the gestalt of 
this operation of the diameter at the tip of the oscillating section 100 hours after 
continuation that wear is mitigated. 
[0020] 

As mentioned above, although the ultrasonic stamp pen which has the oscillating 
point which electrodeposited diamond powder as a gestalt of 1 operation of this 
invention was explained, it is possible to enlarge the degree of hardness of an 
oscillating point also about the case where the quenching article of carbon steel is 
used for the cone quality of the material, and it is clear that the same effect-ization 
as the electrodeposted elegance of diamond powder is obtained. 
[0021] 

[Effect of the Invention] 

According to this invention, as explained above, with regards to the electrical 
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conductivity of a stamped object, there is nothing and special welding pressure does 
not have the need, either, it becomes possible to maintain the dimension of an 
oscillating point at long duration regularity, and the ultrasonic stamp pen of a high life 
can be offered. 

[Brief Description of the Drawings] 

[Drawing j ] The side elevation of the ultrasonic stamp pen of the gestalt of 1 
operation of this invention. 

[Drawing 2] The enlarged drawing of the cone point of drawing 1 . 
[Drawing 3] The circuit block diagram which drives an ultrasonic stamp pen. 
[Drawing 4] The model Fig. of the drive condition of the ultrasonic stamp pen of this 
invention. 

[Drawing 5] Drawing of change of the magnitude of the diameter d of an oscillating 
apical surface shown as a result of measurement. 
[Description of Notations] 

1 01 Cone Section 

102 Electric Terminal 

1 03 Oscillating Section 

104 Piezoelectric Transducer 

105 Flange-like Projection 
106,107 Metal block 

201 Diamond Powder Electrodeposition Layer 

202 Cone Section 

203 Oscillating Point 
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TECHNICAL FIELD 



[Field of the Invention] 

This invention relates to the ultrasonic stamp pen which stamps on strong object front 
faces, such as a metal, about the stamp pen which forms an alphabetic character and 
marking especially using supersonic vibration. 
[0002] 
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PRIOR ART 



[Description of the Prior Art] 

The electric motor pen on which grinding of the stamped object front face is carried 
out, and it is stamped by the tip rotating part which was made to carry out high- 
speed rotation and connected the motor with the revolving shaft as equipment which 
stamps an alphabetic character and marking on this kind of strong object front face 
conventionally, the electric pen which uses the discharge phenomenon of the high 
voltage, is made to carry out melting of the surface of metal, and is stamped are 
common. 
[0003] 

In these equipments, in order to perform a deep stamp for a short time, the welding 
pressure which carries out the pressure welding of the point to a stamped object front 
face powerfully is required for an electric motor pen. Moreover, discharge becomes 
unstable and, as for an electric pen, the trouble that a clear stamp is not obtained, 
and a stamped object are limited to the metaled conductive matter by change of the 
distance of a nib edge and a stamped object. 
[0004] 

About the stamp to the strong object front face using the supersonic vibration in a 
piezoelectric transducer simple substance, the amount of wear for an oscillating point 
is large, and it is difficult to hold long duration and the same stamp capacity. 
[0005] 

Moreover, when stamping using the supersonic vibration of a piezoelectric transducer, 
about 25 microns of amplitudes of an oscillating point are the need from 5 microns. 
When it is difficult to obtain said amount of amplitudes with a piezoelectric transducer 
simple substance, the method of expanding the amplitude of an oscillating point is 
used as piezo-electric oscillating complex which combined the amount expansion 
fixture of displacement usually called a cone, and the piezoelectric transducer. Under 
the present circumstances, as an ingredient of said cone, the ingredient of stainless 
steel with a big elastic modulus or a titanium alloy, and an iron system etc. is usually 
used. 
[0006] 

However, if the above-mentioned charge of cone material is not an ingredient which 
has sufficiently bigger hardness than the hardness of a stamped object, wear of the 
cone itself becomes large and cannot bear it at use of long duration. 
[0007] 
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EFFECT OF THE INVENTION 



[Effect of the Invention] 

According to this invention, as explained above, with regards to the electrical 
conductivity of a stamped object, there is nothing and special welding pressure does 
not have the need, either, it becomes possible to maintain the dimension of an 
oscillating point at long duration regularity, and the ultrasonic stamp pen of a high life 
can be offered. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] 

Then, this invention was not made in order to solve the above-mentioned trouble, it 
does not need big welding pressure at the time of a stamp, but even if there is 
nothing and it faces use of long duration with regards to the electrical conductivity of 
a stamped object, it aims at offering an ultrasonic stamp pen with little degradation of 
the stamp engine performance. 
[0008] 
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MEANS 

[Means for Solving the Problem] 

According to this invention, in the ultrasonic stamp pen which drives the piezo- 
electric oscillating complex which combined the piezoelectric transducer simple 
substance or the piezoelectric transducer, and the amount expansion cone of 
displacement near the resonance frequency, and is stamped on a strong object front 
face, the ultrasonic stamp pen with which area of an oscillating point is characterized 
by 1 mm being two or less is obtained. 
[0009] 

Moreover, according to this invention, the ultrasonic stamp pen which has the 
oscillating point which quenched at carbon steel, and the oscillating point which gave 
electrodeposition of diamond powder is obtained. 
[0010] 

Since the size of a stamp or the line of marking becomes thicker than 1 .2mm and it 
becomes impossible to display a minute alphabetic character and minute marking 
when the area of an oscillating point becomes larger than 2 1 mm, the area of an 
oscillating point has 1mm two or less need. 
[001 1] 

[Embodiment of the Invention] 

Hereafter, the gestalt of operation of this invention is explained based on a drawing. 
[0012] 

Drawing 1 shows the side elevation of the ultrasonic stamp pen of the gestalt of 1 
operation of this invention. Each part is constituted as follows among drawing 1 . 101 
is the cone section for amplitude expansion. 103 is the oscillating section and uses 
the bolting run undergarment mold vibrator which concluded two piezoelectric 
transducers 104 with the metal blocks 106 and 107. 102 is an electric terminal which 
gives an electrical input to a piezoelectric transducer 104. 105 is a flange-like 
projection and has the role which fixes an ultrasonic stamp pen in the part of the knot 
of die-length vibration of the ultrasonic stamp pen of this invention. 
[0013] 

It is also possible to constitute the oscillating section from ferrite system vibrator, a 
piezoelectric-device simple substance, etc. with the gestalt of this operation, 
although said oscillating section 103 used bolting run undergarment mold vibrator. 
Moreover, the metal blocks 106 and 107 of said bolting run undergarment mold 
trembler used possible duralumin material, although the mechanical quality factor was 
high, and there was little generation of heat and it took out the amplitude easily. 
[0014] 

As for the oscillating section in the gestalt of this above-mentioned operation, a 
diameter is [ 15mm and die length of resonance frequency ] 63kHz in 38mm. 
Similarly, in order for the cone section to make the amplitude expand, it is a step 
configuration, and a large cross-section section diameter is a 6mm geometry in 
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15mm, and, as for the small cross-section diameter, the cross section has the 
amplitude expansion function of being about 6 times many as this. As the quality of 
the material of this cone, the SNC material of nickel chromium system steel materials 
was used. 
[0015] 

Drawing 2 shows the enlarged drawing of the cone point of drawing 1 . 
Electrodepositing diamond powder in this point, the thickness of a diamond powder 
layer is about 100 microns. Moreover, the diameter d of an oscillating point is 
0.30mm. A hardness difference with diamond powder to a cone point serves as the 
structure where a stamped object cannot be easily worn out in the case of an 
aluminum-oxide plate or a stainless plate. 
[0016] 

Drawing 3 is a circuit block diagram which drives the ultrasonic stamp pen in the 
gestalt of this operation. In this circuit, change of the resonance frequency of the 
vibration system by the load and change of an impedance are measured with a 
current measurement block, it feeds back to the frequency list of an oscillator circuit 
at an amplifier gain, and the fixed current is made to be supplied to a load effect, it is 
like [ when the stamped object used as a load contacts an oscillating point by this / it 
is possible for driving force to occur at the tip of oscillating by keeping the amplitude 
constant, and to carry out the grinding process of the front face of a stamped object 
with this driving force, and ] a rotary motor — powerful welding pressure does not 
extraordinarily have the need. 
[0017] 

The model Fig. of the drive condition of the ultrasonic stamp pen of this invention was 
shown in drawing 4 . With the ultrasonic stamp pen of this invention, although 
powerful welding pressure does not extraordinarily have the need, as reaction, the 
oscillating point of an ultrasonic stamp pen is also ground small [ every ], and, as for 
a thing like a rotary motor for which the grinding process of the front face of a 
stamped object can be carried out, the diameter of the field of an oscillating point 
changes little by little with the time amount over which the load is covered. 
[0018] 

The aluminum-oxide plate was used for drawing 5 as a stamped object in the state of 
drawing 4 , and the time amount and the measurement result of change of the 
magnitude of the diameter d of an oscillating apical surface over which the load is 
covered were shown in it by the case where the amplitude of an oscillating point is 
made into 13 microns. A continuous line A shows the gestalt of this operation. As an 
example of a comparison, the measurement result of the ultrasonic stamp pen which 
used stainless steel for the cone quality of the material was also shown in 
coincidence as a continuous line B. 
[0019] 

According to drawing 5 , when an oscillating point is used as a diamond powder 
electrodeposition article, as compared with the conventional stainless steel, 0.315mm 
and the example of a comparison of half a sum are [ change of the diameter d of an 
oscillating point / one or more ] small at 0.385mm, and it turns out with the gestalt of 
this operation of the diameter at the tip of the oscillating section 100 hours after 
continuation that wear is mitigated. 
[0020] 

As mentioned above, although the ultrasonic stamp pen which has the oscillating 
point which electrodeposited diamond powder as a gestalt of 1 operation of this 
invention was explained, it is possible to enlarge the degree of hardness of an 
oscillating point also about the case where the quenching article of carbon steel is 
used for the cone quality of the material, and it is clear that the same effect-ization 
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as the electrodeposted elegance of diamond powder is obtained. 
[0021] 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawi.og.JJ. The side elevation of the ultrasonic stamp pen of the gestalt of 1 
operation of this invention. 

[Drawing 2] The enlarged drawing of the cone point of drawing 1 . 
[Drawi ng 3] The circuit block diagram which drives an ultrasonic stamp pen. 
[Drawing 4] The model Fig. of the drive condition of the ultrasonic stamp pen of this 
invention. 

[Drawing 5] Drawing of change of the magnitude of the diameter d of an oscillating 
apical surface shown as a result of measurement. 
[Description of Notations] 

101 Cone Section 

1 02 Electric Terminal 

103 Oscillating Section 

104 Piezoelectric Transducer 

105 Flange-like Projection 

106 J 07 Metal block 

201 Diamond Powder Electrodeposition Layer 

202 Cone Section 

203 Oscillating Point 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 -This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1 ] 
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[Drawing 2] 




[Drawing 3] 
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[Drawing 4] 
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